Increased P-selectin expression on platelets and decreased plasma thrombomodulin in Fontan patients.
Thromboembolic events account for significant morbidity and mortality after the Fontan procedure, but the underlying mechanisms remain unclear. P-selectin on platelets indicates platelet activation. Thrombomodulin (TM), a receptor for thrombin and a major anticoagulant proteoglycan on the endothelial membrane, reflects the anticoagulant activity of the endothelium. The present study investigated the hypothesis that the balance between platelet activation and endothelial biological function is impaired in Fontan patients. Platelet P-selectin as a marker of platelet activation, plasma TM levels and protein C activity, as markers of anticoagulant activity of the endothelium, and thrombin-antithrombin complex III (TAT) were examined in 43 Fontan patients. P-selectin levels on platelets (4.5 +/-1.4 vs 3.4 +/-0.4 mean fluorescence intensity, P<0.001) and TAT levels (80.2 +/-322.6 vs 1.9 +/-0.9 ng/ml, P<0.05) were significantly higher in Fontan patients than in control subjects. On the other hand, plasma TM levels (1.5 +/-0.8 vs 2.2 +/-0.3 FU/ml, P<0.01) and protein C activity (71 +/-35 vs 118 +/-25%, P<0.001) were significantly lower in Fontan patients compared with controls. These abnormalities were not seen in patients after other surgical procedures for congenital heart disease. Platelet activation is enhanced and endothelial function is impaired in patients after the Fontan procedure, which may partly explain the thromboembolic complications in Fontan patients.